Herpes simplex esophagitis (HSE) is an acute, severe viral infection of the esophagus, rarely occurring in immunocompetent individuals. Eosinophilic esophagitis (EoE) is a rare immune-mediated esophageal disorder. We recently observed 5 severe HSE cases in diagnosed EoE patients. Four of the 5 patients had active, untreated EoE at the time of infection, so HSE is not likely a side effect of swallowed topical corticosteroids, the first-line medical treatment of EoE. However, this coincidence of these 2 rare conditions raises the question of a causal relationship between these 2 forms of esophagitis, and whether active EoE might predispose to HSE infection.
Introduction
Eosinophilic esophagitis (EoE) is a chronic inflammatory disease of the esophagus characterized clinically by symptoms related to esophageal dysfunction and histologically by an eosinophil-predominant inflammation. 1 It is diagnosed with increasing frequency, and many patients have an atopic background. 1 Treatment of EoE aims to improve the quality of life of patients, to prevent severe esophageal injury from prolonged food bolus impactions, and to reduce the risk of esophageal tissue remodeling from uncontrolled eosinophilic inflammation. Swallowed topical steroids as well as dietary allergen avoidance have proven efficacy for EoE, and are considered first-line treatment modalities. 1 Recently, there have been isolated reports of EoE complicated by esophagitis from herpes simplex virus (HSV). [2] [3] [4] [5] [6] [7] Herpes simplex esophagitis (HSE) is an infection occurring quite commonly in immunocompromised patients, mainly resulting from viral reactivation. 8 However, HSE rarely occurs in immunocompetent individuals. So far, only a limited number of case reports comprising immunocompetent individuals with well-documented HSE have been published. 8, 9 In these individuals, HSE typically occurs as a primary infection with a self-limited course. 8 There is evidence that impairment of the mucosal barrier may enhance esophageal HSV infection. 8 The most common symptoms are odynophagia, fever, and chest pain. 8 Typical endoscopic findings are multiple ulcers and friable mucosa, mostly localized in the mid or distal esophagus. 8 Diagnosis is usually established by histopathological examination with immunohistochemical staining, viral culture, or polymerase chain reaction (PCR). 9 Serology is only useful to diagnose primary infection when seroconversion has been documented. 
Case Report

Case 2:
A 27-year-old woman with a 5-year history of EoE was admitted for acute, severe dysphagia and retrosternal/epigastric pain during pregnancy. She had not been treated for EoE over the prior 2 years. EGD revealed whitish exudates in the distal esophagus and mild esophageal rings ( Figure 1 ). Diagnosis of herpes simplex esophagitis (HSE) was established through histological analysis showing squamous epithelial cells with viral-inclusion-bodies, immunohistochemically positive for HSV ( Figure 2 ). Blood glucose was normal and HIV serology was negative. Treatment with acyclovir and a proton pump inhibitor (PPI) was started. Symptoms resolved within 2-3 weeks and treatment with swallowed fluticasone was initiated. On follow-up EGD after 3 months, the ulcers had healed leaving esophageal scars. There were also slight furrows and decreased vascular pattern in the distal esophagus, consistent with the histologically confirmed moderately active EoE.
Case 3:
A 29-year-old man with a history of intolerance to certain fruits, intermittent dysphagia, and epigastric pain presented for suspected esophageal fish bone impaction. EGD showed the typical picture of EoE with mild rings in the proximal esophagus as well as furrows, white exudates, and 1 solitary ulcer in the distal esophagus. Histology showed esophageal eosinophilia (37 eosinophils per high-power field) and virus-associated alterations of the epithelium that were immunohistochemically positive for HSV. Normal blood glucose and a negative HIV test indicated immunocompetency. The next day, his symptoms worsened and he developed fever. A 7-day course of acyclovir and PPI was started. Symptoms quickly resolved and the patient stopped PPI after few weeks. At 6-month follow-up, the patient felt well, although he still experienced mild, intermittent dysphagia after ingestion of certain fruits. Because these episodes were infrequent and well tolerated, he declined follow-up EGD. This patient's history is strongly suggestive of pre-existing EoE at the time he developed HSE. However, the formal criteria for a definitive diagnosis of EoE were not fulfilled, since a follow-up EGD and a PPI trial were lacking.
Case 4:
A 30-year old man with a 6-year history of EoE refractory to topical steroid treatment, but with a histologic response to systemic steroids, experienced a deterioration of symptoms (odynophagia, dysphagia, and retrosternal pain) while on treatment with oral viscous budesonide 1 mg/d for 2 months. EGD showed erosions and punctate ulcerations in the mid-and distal esophagus that were not present on prior EGDs. Histologic examination revealed signs of eosinophilic inflammation and a PCR of esophageal tissue was positive for HSV. Therapy with acyclovir was initiated and symptoms improved. On follow-up EGD 4 months later, HSE had healed, but there were signs of active EoE.
Case 5:
A 28-year-old man presented with acute sore throat, retrosternal and epigastric pain, odynophagia, and fever. He had no prior esophageal symptoms. His medical history included allergic asthma and allergic rhinoconjunctivitis. EGD showed multiple ulcers in the distal esophagus (Figure 3) . Biopsies taken from the ulcers were immunohistochemically positive for HSV. In biopsies taken from normal appearing mucosa, there were no signs of eosinophilic esophagitis. He was given a PPI and an antacid for 2 weeks. Since symptoms resolved spontaneously before the results of immunohistochemical analysis became avaliable, no antiviral therapy was administered. An HIV test was negative and blood glucose was normal. Nine weeks later, when the patient was symptom-free, endoscopic follow-up showed complete healing of the ulcers, but white exudates in the distal esophagus mucosa and slight edema (Figure 3) . Surprisingly, histological analysis of esophageal biopsies revealed increased intraepithelial eosinophils (100 eosinophils per high-power field). Since the patient had no symptoms, no specific therapy was initiated. He declined another follow-up endoscopy and a PPI trial. He was lost to follow-up, so it remains unclear whether this patient had true EoE, nonspecific postinfectious EoE, or PPI-responsive EoE.
Discussion
HSE is typically a severe infection that rarely occurs in healthy, immunocompetent individuals.
8 EoE is also rare. Several case reports showing a coincidence of EoE and HSE have been published. [2] [3] [4] [5] [6] [7] In our patients, the order of the 2 inflammatory events varied, but it is very likely that at least 4 of the 5 patients had active EoE at the onset of HSV infection, and were not under treatment before viral infection occurred. Though incidental, non-causative coexistence cannot be ruled out, based on the current knowledge, 3 hypotheses must been considered.
First, active EoE may predispose to HSV. Untreated EoE is associated with an impaired mucosal integrity, and this barrier dysfunction could provide a route of invasion for viral agents such as HSV into the esophageal mucosa. [2] [3] [4] 10 Second, HSV infection may trigger EoE. This hypothesis is based on cases that were first diagnosed with HSE and who subsequently developed EoE, as diagnosed on follow-up examinations. 3 However, 3 of our 5 patients had confirmed EoE prior to HSV infection, which argues against this hypothesis. Third, topical corticosteroids may induce or enhance HSV infection. Administration of swallowed topical steroids frequently allows for local infection with Candida albicans.
1
It is therefore tempting to speculate that a steroid-induced mucosal immune deficiency could elevate the risk not only for fungal but also for viral infections. However, in 4 of our 5 patients, as well as in the majority of cases described in the literature, HSV infection occurred in the absence of topical steroid therapy, strongly refuting the hypothesis that HSE is a steroid-related complication. However, based on this small case series, we cannot rule out this possibility.
The increasing number of reports of severe HSE occurring in active, mainly untreated EoE patients indicate that untreated EoE may increase the risk of HSV infection. This suggests that appropriate anti-eosinophil treatment could potentially protect EoE patients from this severe complication. Prevention of HSE may warrant an intensive therapeutic approach for active EoE, should our hypothesis be corroborated by further evidence.
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